and the lowest was 308.91±3.75 ppm in R milk while B and I milk was found similar. The lowest concentration of uric acid was found 0.44±0.26 ppm in B milk and R milk had the highest content (11.38±1.10 ppm). Pyruvic, formic and propionic acids showed no significant relationship among them and with others as well. The most highly significant (p<0.01) correlation was found between orotic and α-keto GA (r=0.915) and between uric and succinic acid (r=0.914). So, the metabolites showed a considerable variation in their concentration in different types of milk and also some of the parameters showed significant relationship among them.
Microorganisms may also secrete metabolites in milk (Hettinga et al. 2008; Hettinga et al. 2009 ). Shennan and Peaker (2000) reported that metabolites may come from live or dead somatic cells, or from the mammary epithelial cells.
Moreover, metabolites may result from an enzymatic reaction in the milk (Azzara and Dimick 1985) or may be transferred to milk from blood due to increased permeability of the endothelial cell membrane (Bannerman 2009 (Monk et al. 1995; Lui et al. 1995) , maintaining the quality of a product during storage. They are the part of the milk buffering capacity, hence are related with pH dependent milk processing like cheese and yoghurt. Citric acid is also used as a substrate by the starter culture to produce the flavor compounds.
Faulkner (1980) proposed that the metabolites concentrations in milk reflect their concentration in Golgi vesicles and cytoplasm. They found similarities between milk and mammary tissue concentration of some of the metabolites. And conclude that study of such a minor components may help to follow mammary gland metabolism in vivo and will also provide additional data on secretory mechanisms.
Since, the metabolites arises from the cellular processes, genetic makeup of the animal, changes in the physiological condition of the animal, diet etc. may also have influence on their concentration. Faulkner et al. (1982) reported the influence of onset and cessation of lactation on the metabolites concentration in goat milk. In another study, Faulkner et al. (1989) 
Materials and Methods
Pooled milk sample of nine B cows were collected from the buffalo farm of Bangladesh Livestock
Research Institute, Savar, Dhaka, Bangladesh.
Milk of fifteen I and twenty R, respectively, were also taken from the same institute dairy farm. 
Results and Discussion
The major organic acid in raw milk was citric acid (Belitz & Grosch, 1999 Driessen & Puhan (1988) . In contrast, our milk samples were well preserved (no lactic acid development). So, fermentative variation is not confounded here. Concentration of citric acid may also vary with changes in the rate of fatty acid synthesis within the mammary gland (Faulkner and Pollock, 1989) . And these milk vary in their fat content and fatty acid composition (results not included).
The results are given in Table 1 . The α-keto GA and orotic acid concentration in milk differed significantly (p<0.001). Mean separation revealed that Buffalo milk had lowest α-keto GA (28.64±0.33ppm) and cattle milk were found similar. This acid is also known as 2-oxogluterate. Faulkner and Pollock (1989) found a decrease of it with the reduced output of short and medium chain fatty acids. The concentration of α-keto GA in milk also indicative to the reproductive physiology of the cow as Faulkner et al. (1982) reported that concentration of α-keto GA increased rapidly at parturition and reach the peak at about 2 days and after 4 days it starts to reduce. Our animals are on different stage of lactations so the variation is mainly because of the genetic makeup and corresponding physiology of the animals.
Orotic acid is the pyrimidinecarboxylic acid and according to Robinson (1980) It is interesting that we were able to quantify pyruvic acid only in buffalo milk (Table 1 ). It may be that the concentration in cow's milk was lower than the limit of detection/quantification. The absence of lactic acid (Table 1) was expected because we used bronopol to preserve the milk and no microbial growth was expected in the presence of bronopol tablet. It also signifies that the metabolites we are discussing here all are from the animal, since there was no bacterial growth in the milk.
Succinic acid also known as acid of amber, produced and participates mainly in TCA cycle.
Succinic acid content of milk showed significant (p<0.001; Table 1 )) variation among the type of animal. The highest value was found in R (265.14±3.78 ppm) followed by I and the lowest value was for B (160.39±11.43 ppm) milk and H and R milk were found similar (p>0.05).
The lowest amount of formic acid was found in the milk of R preceded by I and B milk and the highest was for H genotype ( The results are given in Table 1 . Uric acid is a purine derivative. Uric acid concentration of B milk was less than 1.00 ppm while I and H milk contained 6.00-8.00 ppm and R milk was found to contain even higher (11.38 ppm). The difference was found significant (p<0.001) but I and H didn't differ (p>0.05) in their uric acid content. Sikka et al. (2001) found 1.34 to 4.45 μg/ml uric acid in buffalo milk and found no effect of diet. Gieseck et al. (1994) 
Conclusion
Buffalo milk had the lowest concentration of most of the metabolites. Maximum four metabolites (α-keto glutaric, orotic, succinic and formic acid)
were found highest in Holstein cross milk. Milk of Red Chittagong Cattle was found rich in α-keto glutaric, succinic and uric acid and Indigenous cattle was in citric and α-keto glutaric acid. It can be concluded that the metabolites concentration in milk may also vary from species to species and among breeds within the same species. Citric, α-keto glutaric, orotic, succinic and uric acid showed strong correlations among them.
